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1.0 INTRODUCTION 

This report presents a tabulated evaluation of the data which were 

generated by the first round of Verification sample collection and 

analysis of the Confirmation Study of U.S. Naval Station (NAVSTA) 

Roosevelt Roads, Puerto Rico, and U.S. Naval Ammunition Facility (NAF) 

Vieques. 

Fifteen sites of potential contamination were investigated during this \ 
round of the verification sampling and analysis program and are listed 

below: 

Site Number Name 

1 Quebrada Disposal Site, Vieques 

2 Mangrove Disposal Site, Vieques 

3 IRFNA/MAF-4 Disposal Site, Vieques 

5 Army Cremator Disposal 

6 Langley Drive Disposal 

7 Station Landfill 

8 Drone Washdown 

9 PCB Disposal, Dry Dock 

Area 

Site 

Area 

Building 25 Storage Area 

13 

14 

15 

16 

18 

Tanks 210 to 217 

Ensenada Honda Shoreline and Mangroves 

< Substation 2 

Old Power Plant, Building 38 

Pest Control Shop and Surrounding Area 

During the onsite investigation of these 15 sites, 41 ground water 

monitor Wells were installed and samples of ground water, surface water, 

sediment, and soil were collected for laboratory analysis. Table l-l 

presents site-specific information relative to the number of monitor 

Wells installed, the type and number of samples collected for analysis, 

and the analytical constituents for each sample type. 

1-1 
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Table l-l. Summary Table of Step IA Verification, NAVSTA Roosevelt Roads 
and NAF Vieques Confirmation Study 

Ground Surface 
Site Installed Water Water Sediment Soil Analytical 

Number Wells Samples Samples Samples Samples Constituentsa 

2 

9, 
. . 

6 
m 

.t+ 8 
: ; 

b 

$P 9 

10 

d-4 

x : 
b -1 

3 

0 

5 

0 

8 

0 

0 

0 

8 

6 

-- 

. 

3 

0 

5 

0 

8 

0 

0 

0 

8 

6 

-- 

, ,. . ,._. 

0 

5 

5 

3 

0 

0 

3 

4 

0 

1 

-- 

l-2 

- . ,.._ ,_ 

3 

5 

5 

3 

0 

0 

3 

30 

0 

1 

-- 

6 

8 

0 

15 

0 

2 

1 
c 

0 

0 

20b 

2 

oil and grease, 
$k xylene 
MIBK, EDB, kr 

MEK, 

(total and 
hexavalent), Pb 

pH, Cr (total and 
hexavalent), Pb, 
VOA, xylene,, MJZK, 
MIBK 

pH, Priority 
Pollutant scan, Cr 
hexavalent, xylene, 
MEK, MIBK, ISDB 

pH, Priority 
Pollutant scan, Cr 
hexavalent, xylene, 
MEK, MIBK, EDB 

pH, Priority 
Pollutant scan, Cr 
hexavalent 

Oil and grease, 
VOA, xylene, MEK, 
MIBK, EDB 

Oil and grease, Pb, 
VOA, xylene, MEK, 
MIBK, EDB 

PCBs 

pH, Priority 
Pollutant scan, Cr 
hexavalent, xylene, 
MEK, MIBK, EDB 

pH, VOA, ED:B, 
xylene, oil and 
grease, Pb 

EP Toxicity Test 
metals 
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Table l-l. Summary Table of Step IA Verification, NAVSTA Roosevelt Roads 
and NAF Vieques Confirmation Study (Continued, Page 2 of 2) 

Ground Surface 
Site Installed Water Water Sediment Soil Analyti cali 

Number Wells Samples Samples Samples Samples Constituentsa 

13 11 ll 6 6 0 pH, VOA, Pb, oil 
and grease, EDB, 
xylene 

14 0 0 12 12 0 pH, VOA, Pb:, EDB, 
xylene, MEK, MIBK, 
oil and grease 

15 0 0 0 0 

16 0 0 0 0 

16 PCBs 

9 PCBs, oil and 
grease, VOA, Pb, 
EDB, xylene:, MEK, 
MIBK 

18 0 0 2 2 15 Pesticides 

-- = not applicable. 
a = Key to Constituent Abbreviations: 

Cr = chromium. 
Pb = lead. 

VOA = volatile organic analysis. 
PCBs = polychlorinated biphenyls. 

EDB = ethylene dibromide. 
MEK = methyl ethyl ketone. 

MIBK = methyl isobutyl ketone. 

Priority Pollutant Scan = U.S. Environmental Protection Agency. (EPA) 
Priority Pollutant list of 129 pollutants, 
excluding asbestos, cyanide, and dioxin. 

EP Toxicity Test Metals = Arsenic, barium, cadium,‘chromium, lead, .mercury, 
selenium, and silver by the extraction pr'ocedure 

-. (EP) toxicity test as described in 40 CFR Part 
261.24, Appendix II. 

b = no analyses. Only visual inspection for oil and measurement of 
thickness of oil layer, if found. 

Source: ESE, 1986. 
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Section 2.0 presents the tabulated evaluation of the data, and a 

computer printout of the complete analytical data base is provided in a 

supplemental appendix under separate cover. Recommendations for 

additional monitoring in Round Two of the Verification Step of the 

Confirmation Study are described in Section 3.0. 
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2.0 DATA EVALUATION 

As described in Section 1.0, this section presents the tabulated 

evaluation of the analytical data from the first round of Verification 

sample collection and analysis relative to available standards and 

criteria. Tables 2-l through,2-13 present the concentration data for 

the samples collected from the 15 sites identified in Section 1.0, 

except for Site 3, IRFNA/MAP-4 Disposal Site, Vieques, and Site !9, PCB 

Disposal, Dry Dock Area. At Site 3, Well 3PWOl could not be sampled 

because significant modifications to the well were required, and the 

owner of the well could not be found during the onsite investigation to 

obtain approval for modifying the well to allow sample collection. No 

concentration data are presented for Site 9 because no contaminants were 

detected at this site; only concentration data for the analytical 

constituents that were detected are presented in Tables 2-l through 

2-13, and the complete data base is provided in the supplemental 

appendix under separate cover. 

The criteria and standards presented in Tables 2-1 through 2-13 ,include 

acute toxicity data (Sax, 1979 and HEW, 1977), Acceptable Daily Intakes 

(ADIs) (EPA, 1986), draft EPA Health Advisories or "Suggested No Adverse 

Response Levels" (SNARLS) (EPA, 1985a), National Interim Primary 

Drinking Water Standards (NIPDWS) (EPA, 1985b), and EPA ambient water 

quality criteria (AWQC) (EPA, 1980). Certain constituents in Tables 2-l 

through 2-13 have no established toxicological data and/or criteria or 
'< 

standards, and for this reason no information concerning these is 

provided. The acute toxicity data provided in the tabulated data 

evaluation include the lethal dose fifty (LD50) data for rats. The 

LD50 is the calculated dose of a substance which is expected to 

cause the death of 50 percent of an entire defined experimental animal 

population. Results of studies on rats are the most frequently reported 

and therefore provide the most useful data for comparison purposes. 

The criteria used to assess the extent of contamination for 

noncarcinogens in Tables 2-l through 2-13 are the ADI values. EPA has 
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Table 2-l. NAP Vieques Confimtion Study, Round One Sanpling Results, Site 1, Quebrada Disposal Site 

Constituent Gmcentrations 

Chmical Toxicity Paramters 
Acute HealthAdvisory SNARLS M&/ 

Toxicity ADI 1-day lO-day Iong-Tena &&C 

SEDIMENT 
Sample Number: 
Oil & Grease 

1sEl lSE2 lSE3 
63 86 120 

(ug/g, dry) 
chranium (Total) 

(ugk, dry) 
6.48 4.48 4.48 50 ugIL 

SOIL 
Saqle Nmber: 1SlA lS2A lS3A lS4A lS5A lS6A 

N Oil&Grease 189 201 226 
r!J 

195 188 88 
(ugk, dry) 

Chro~dum (Total) 26.3 18.5 26.8 24.8 25.0 25.2 
(sk, dry) 

50 ug/L 

GRWND WER 
Smple Mmber: 
Chrontium(Total) 

(%/L) 

1GWl lGw2 lGW3 
286 303 309 50 ug/L 

I\ 

aAcuteToticity= expressed as oral LD5O(rat) ng/kg; or the dose of the substance orally ingested b rats xhich is 
expected to cause the death of M percmt of the population. 

bADI=AcceptableDailyIntake-the mountof toxicantinug/day for a70kgmnorq$kg/day~ch slmuldnot result in 
adverse effects after chrmic exposure. 

CHealth Advisory (SNARLS) = Swested No Adverse Response Lwels expressed as ng of substanoe per liter of mter. 
dMU/kMjC = Maximum Concentration Ievel. of National Primary Drinkiog Water Staudards/Ambient Water Quality Criteda 

associated with 10-6 cancer rlsks. 

Sm-ce: ESE, 1986. 



Table I&2. NAF Vieques Confinmtion Study, Round One Sanpling Results, Site 2, Mangrove Disposal Site 

Constituent Cimxmtrations 

Chemkal Toxicity Parameters 
Acute HealthAdvisory SNARLS M&/ 

Toxicity ADI l-day lO-day Img-Tem AM$ 

SURFACE MTER 
Saqle Nmber: 
Chromim (Total) 

(ug/L) 

2wl 2Sw2 2Sw3 2Swt 2Sw5 
3.00 4.00 3.00 3.00 3.00 50 ug/L 

SEDMNT 
Sasq~kNmber: 
Chromiun (Total) 

(ug/g, dry) 

2SEl 2SR2 2SE3 2SE4 2SB5 
12.6 32.9 88.4 5.28 16.2 50 ug/L 

Lead kk, dry) 

SmL 
Sample Numkr: 
Chrdm (Total) 

(ugk, dry) 
- (ugk, dry) 

- - 53.2 16.9 63.9 Bug/L 

2SlN 2S2N 2S3N 2S4N 2S5N 2S6N 
9.00 3.73 46.4 20.4 33.6 36.9 50 ug/L 

232 - 10.2 345 - 6.42 50 ug/L 

Sample Nuakr: 

Chromim (Total) 
(ugk, dry) 

- hdg, dry) 

2S7N 2S3N 
48.2 24.2 MugjL 

4 
- - 5OuglL 

- = Not detected. 

aAcute Toxicity = expressed as oral LD5O(rat) ng/kg; or the dose of the substance orally irgested hy rats whkh is 
mpected to cause the death of 50 peruent of the population. 

bnuT, = *-- -L-L,- n-11-- 7.-L-,-- 
MX&~L~UI~ UILL~ ulLrdilltt ãLrl% oíY ‘L&cänL ia ug/day foo- a 76 'kg mm or ugjicgj&y && s'mdd mt re.sdc h 
adverse effects after chr0ni.c exposure. 

CHealth Advisory (SNARLS) = Suggested No Adverse Response Levels expressed as ng of suhstance per liter of water. 
dMCL/AW.JC = MaxLmm Concentration Leve1 of Natimal Primaty Drinking Water Standards/Ambient %ter QuãLity Criteria 

associatedwith1U6 cancer rís!ss. 

Source: ESE, 1986. 



Table 2-3. NAVETA Rmsevelt Roa&? Cmfimation Study, !Xmnd One Samplitg Eksults, Site 5, Amy Cmmtor Disposal Area 

Constituent Concentrations 

Chendcal Toxídty Paramzters 
Acute Health Advisory SN4RLS 

Tcnddty ADI Hay lO-day Long-Tem 

Sample Wnher: 
Bis(2-eth’kx’ )phthalate 

(ug/L) 
Di-n-octylphthalate 
(%Bl> 

Arsenic (ug/L) 
Chromim (Total) 

í%/L) 
@per íug/L) 
Nickel (IB&) 
Thallium (ug/L) 
zinc íug/L) 

-%$%f$%$ )phthalate 

bd%, dry) 
Di-n-octylphthalate 

ídkg, dry) 
HC, D íug/g, dry) 

1 4 0.5 - 0.5 

- 1.03 - - - 

M-Y ímg/k, dry) 3.8 5.2 5.1 24 7.3 

fbefic <ug/g, dry) 
B=N.i~ bd% dq) 
ChranLum (Total) 

íugk, dry) 
Copper íugk, dry) 
Lead íugíg, dryj 
M=-cllry íug/g, dry) 

14.4 - 13.4 32.0 22.0 
- - - 1.33 0.954 

21.9 28.4 29.3 54.1 33.5 

36.8 54.7 43.4 119 78.8 
76.4 - 2i.û - - 
0.109 - - - - 

Nickel íu&, dry) 
zehium íwtk, dry) 
zinc íudg, dry) 

5swl 5w2 5Sm 5w+ 5sw5 
ll 2 -1 

17 4 -2 

102 105 97 .O 96.0 104 
- 31.9 - - - 

2.0 - - - - 
- - - - 33.6 

83.3 86.7 89.1 116 111 
15.0 16.1 4.31 19.9 5.01 

5SEl 5SE2 5SE3 5SE4 5SE5 
0.1 - - - - 

6.72 11.8 8.77 22.3 15.6 
19.8 31.3 27.4 85.4 49.7 
25.9 42.8 32.8 72.8 50.8 

50/0.0022 ug/L 
Wug/L 

Oral LD5O(rat) = 

l,ooo w/k 
Oral TBjo(rat) = 

mo w/k 

0.1 rqg/day for 
70 kg man 

1,~ ugh 
5û UgiL 

2/0.144 ug/L 

13.4 ug/L 
10 %/L 
5,000 ug/L 
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Table 2-3. NAVSTA Romwelt Ro& Gmfinnation Study, Rcund Cne Smpliug Results, Site 5, Army Crenator Disposal Area 
(Contimad, Page 2 of 2) 

Coustitwnt Concentrations 

Chenical Toxicity Paraneters 
Acute Health Advisory SMRIS 

Toxicity ADI l-daY lO-day Long-Tem 

GROUNOi4ATER 
Sanple Nunber: !zwl xw2 xw3 
Bis(2Tth’hex’)phthalate - - - 

(ug/L) 
Chlorofom (ug/L) 0.54 - - 

Pentachlorophenol (q/L) 22 11 ’ 12 

1,1,2,2-Te’ch’ethane 
bg/L) 

Arsenic (ug/L) 
Beryl liun (ug/L) 

Chraniun (Total) 

1.1 - - 

20.5 - 93.4 
- - -- 

3.25 6.05 18.1 

-- - Oral pO(rat> = 0.19 ug/L 

800 nls/k 
25 - Oral LDjO(rat) = 1.01 mg/L 

146 elk 
- -- Oral LDjO(rat> = 0.17 q/L 

2(Jonlg/k . 
88.6 83.9 50/0.0022 x/L 
5.06 - 0.0037 Lg/L 
26.9 28.4 50 yg/L 

bJg/L) 
Copper b-d0 23.9 58.2 1,850 113 55.8 1,000 %/L 
Nickel (ug/L) - 4.32 46.3 48.0 12.6 13.4 ugIL 
Ihalliun (&LL) 10.6 9.64 4,310 3,860 3,450 13 %/L 

!xw4 xw5 
- 2 

-- = Not detected. 

aAcute Toxicity = expressed as oral I$O(rat) mg/kg; or the dose of the s&stance orally irgested by rats which is 
expected to cause the death of 50 percent of the population. 

b~I = Acceptable Daily Intake-the amunt of toxicant in ng/day for a 70 kg man or m&g/day thich shculd not result in 
adverse effects after chronic exposure. 

Qealth Advisory (SN+WS> = Suggsted No Mverse Response Levels expressed as mg of scbstance per liter of water. 
4.Nwiw = hx imua Concentration Leve1 of National Primary Driking -Mater StandardsjAabient ‘titer Quality Criteria 

associated with 10% cancer risks. 

Scurce : ESE, 1986. 



Table 2-4. IUVSTA Rmsevelt Roa& Gmfirmtion Study, Round One Sanpling Results, Site 6, Iangley Drive Disposal Site 

Constituent Concentrations 

ChemicalToxicity Paramters 
Amte HealthAdvisory SNARLS 

Toxidty . ADI l-day lo-day ILXlg-TC3lU 

*le Number: M%wlR6Sw2R6Sm 
Bis(2-eth'hex')phthalate ll- 

( %/L) 
Di-n-octylphthalate 
( ugm 

Beryllim @/L) 
ccdnïium (ug/L) 
Chromim (+b)(ug/L) 
Chrmium (Total) 

( %/L) 
Wq=- b.dL) 
Lead k/L) 
Mercury (ug/L) 

Nidel b-v&) 135 252 147 13.4 UgfL 
Selenium (ug/L) 278 - 549 10 ug/L 
ThaLlim (ug/L) 29.3 28.6 19.2 13ug/L 
zinc (ug/L) 558 1,310 818 5,Om ug/L 

SEDIMENr 
*le Nmher: 
Bis(2-eth'hex')phthalate 

bdkg, dry) 
Di-n-octylphtbalate 

bdk, dry) 
Mzthyl Ethyl Ketone 

(ugk, dry) 

htimny(mg/kg,dry) 

h-set-h <ug/g, dry) 
B=-ylfi~ hdkg, dry) 
Chrcmium (Total) 

(uda dry) 
Cowr bdg, dry) 

2 -2 

23.6 50.6 24.7 
4.42 8.40 3.35 
- 34.4 36.7 
318 611 339 

354 966 516 
211 526 244 
0.856 0.997 0.997 

RfjSEl I&sEz.'RI>SE3 
0.09 - - 

0.3 0.2 0.2 

-- 1.6 

5.9 6.9 7.4 

7.76 15.1 16.4 
- 0.360 0.392 
6.71 ll.7 18.0 

9.10 20.4 26.4 

0.1 %/daY 
for 70 kg 
man 

0.0037 ug/L 
lOug/L 
50 ug/L 
50 ug/L 

l,aMug/L 
50 ug/L 

2/0.144 ug/L 

Oral LD5O(rat) = 3ddaY NA 7.5 Iq$/L 0.7u3 lug/L 
3m mghz for 70 kg 

mm 
Oral ID5O(rat) = 146ug/L 
1W mg/kg 

50/0.0022 ug/L 
0.0037 ug/L 
Bug/L 

1 ,ooo w?/L 



Table 2-4. NAEXA Roosevelt Roads Confirmation Study, Rami One Smpling Results, Site 6, Langley Drive Disposal Si& 
(Continued, Page 2 of 5) 

constituent Concentrations 

&zmical Toxicity Paramters 
Acute Health Advisory SNARC.3 EL/ 

Toxicity ADI 1-day l@day Img-Term AKjC 

SEDIMNC(Continued) 

m,dry) 

Nickel (vg/g, dry) 
Selenium h&g, dry) 
Zinc Wg, dry) 

bdkg, dry) 
Benzo(b)fluoranthene 

bdk, dry) 
Benzo(k)fluoranthene 

bdkg, dry) 
Benzo(a)pyre* 

(dk, dry) 
Benzo(g,h,i)perylene 

b-dk:, dry) 
Bis(2-eth'hex')phthalate 

bdk, dry) 
Ch-p= (w/kg, dry) 
Di-n-octylphth&&e 

RGS!IlRf%m RfG3 
- - 0.084 0.1 &day 2/0.144 ug/L 

for 70-kg 
mm 

3.46 5.62 7.45 13.4 ug/L 
7.02 16.3 19.4 10 w/L 
14.1 23.3 29.8 5,000 ug/L 

R6SlA wjS2A %íS3A RX%AR6S5AR6%A 
- - - - 0.07 0.1 

- - - - 0.06 0.2 
. 

- - - - 0.04 0.09 

- - - - 0.04 0.2 

- - - - - '0.08 

- - 0.05 - 0.06 0.2 

- - - - 0.08 0.1 
- 0.1 - - 0.10 - 

hdkg, dry) 
Fluoranthene(mg/kg,dry) - - - - 0.06 0.2 Oral LD5O(rat) = 

2,0(3J %k 
Inden0(1,2,3djpyrene - - - - - 0.06 

bdk, dry) 
Phenanthrene(mg/kg,dry) - - - - - 0.03 

Pyrem bdk, dry) - - - - 0.06 0.2 
Antinmy (n&kg, dry) ll 10 10 9.4 18 28 Oral LD5O(rat) = 

100 mg/kg 

42 U~/L 



Table 2-4. NAVETA Rxmevelt Roads Confirmation Study, Round One Sampling Results, Site 6, Langley Drive Disposal Site 
(Continued, Page 3 of 5) 

Constituent Gxxzentrations 

Chemical Toxicity Parameters 
Acute Health Advisory SNARLS 

Toxicity ADI 1-day lO-day Img-Tem ” 

SOIL (Continued) 
f3uupl.e Nmber: 

Arsenic ‘7 
Jg, dry) 

B-yl~~ wh, dry) 
(z?lddm bJg/g, dry) 
Chranium (Total) 

(ugk, iry) - 
Copper (ugk, dry) 
Lead bdg, dry) 
*rmry (ugk, W 

Nickd hdg, dry) 
~leniun-, bdkg, dry) 
zinc (ugk, dry) 

bdkg, dry) 
Benzo(b)fluoranthene 

(mk, dry) 
Benzo(k)fluoranthene 

bdkg, dry) 
*=-d a> pyrem 

bdkg, dry) 
~ndg,h,i)perylene 

bdk, dry) 
Bis(2-eth’hex*)phthalate 

hdk, dry) 
Ch== bdkz, dry) 
Di~n-octyl-phthalate 

R6SlA R6S2A R6S3A R6S4A RbS5A Rf%A 
16.6 57.1 15.9 22.5 35.5 12.7 
- 1.01 0.276 0.623 1.11 0.289 
- 2.88 - - 0.881 0.729 

16.9 23.7 17.9 17.5 34.9 13.8 

22.6 50.3 20.6 26.2 380 51.0 
- - - - 222 - 

0.052 - - - 0.714 0.991 

6.32 12.5 6.35 6.59 14.5 5.07 
13.9 55.8 16.1 21.0 49.3 13.5 
28.3 71.7 31.9 48.2 329 81.5 

R6S7A R6S8A R6S9A R6SlOA R6SllA R6S12A 
- - - 

- - ” - 

0.05 - 0.08 

Fiuoranthme (mg/-&, dry j 0.W - - 

Indem( 1,2,3-cd)pyrene - - - 
hzkcg, dry) 

Phenanthrene (n&cg, dry) - - - 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

- 

0.1 w/day 
for 70 kg 
mn 

Oral. Wj (rat) = 
2033 w V k 

50/0 JI022 ug/L 
0.0037 ug/L 
10 UgIL 
BugIL 

1,003 ug/L 
50 ug/L 

2/0.144 ug/L 

13.4 ug/L 
10 UgIL 
5,m ug/L 

42 ug/L 



Table 2-4. NMETA Rmsevelt Rmds Gmfimation Study, Rmnd One !%mpl.ing Results, Site 6, Tangley Drive Disposal Site 
(Contirued, Page 4 of 5) 

Constituent Concentrations 

Chemical Toxicity Parameters 
Acute Health Adm ‘sory sNI\RIs 

Toxicity ADI klay lO-day Long-Tetm 

SOIL (Continued) 

AI233-b wg, dry) 
B=-Y~~~ (ugk, dry) 
-un (ug/g, dry) 
Chrdum (Total) 

(%k, dry) 
COn= bdg, dry) 
IJA (ugk, dry) 
*rcury (ugk, dry) 

Nido (ug/g, dry) 
~denium b&g, dry) 
zinc (%k, dry) 

.-cene 
hdkg, dry) 

Benzo( b)fluoranthene 
Wkg, dry) 

Benzo(k)fluoranthene 
hdkg, da) 

Ben=9 ahy== 
hdkg, dry) 

Bemo(g,h,iheqdene 
b-dk, dry) 

Bis(Eeth’hmc’)phthalate 

Chi%%i.kk. drv) 
Di-&ocQi$ht&lat& 

R6S7A R6S8A %S9A R6SlOA R6SllA R6S12A 
0.02 - - - 
27 . 51 15 17 9.5 9.; 

134 30.9 54.1 35.7 25.5 88.2 
3.31 2.18 1.17 2.52 1.59 6.14 
2.41 1.54 1.12 1.69 0.872 2.41 
39.0 36.0 78.2 39.2 50 58.4 

823 163 107 383 211 527 
76.5 92.8 180 
0.261 

3,040 568 197 
0.136 0.105 1.54 0.356 0.352 

30.3 22.2 56.1 33.4 17.2 68.1 
80.5 65.1 44.6 93.9 65.4 426 
439 520 339 758 475 949 

R6S13A R6S14A R6S15A 
- 0.03 - 

- 0.04 - 
4 

- - - 

- - - 

- - - 

- 0.3 4 

- 0*04 - 
- 0.1 - 

l%mmthene (ng/kg, dry) - 0.03 - 

Oral LD50( rat >= 
100 Q!& 

146 ug/L 

50/0.0022 ug/L 
0.0037 ug/L 
10 ug/L 

0.1 w/day 
for 70 kg 
lnm 

Oral LD50( rat )= 
2,@33 mdQ3 

1,m ug/L 
50 ug/L 

2/0.144 ug,‘~ 

13.4 ug/L 
10 UglL 
5,0@3 ug/L 

42 %/L 



Table 2-4. MVSTA Roosevelt Roads Confitmation Study, Pound One Sampling Results, site 6, Langley Drive Disposal Site 
(Continued,Page5of 5) 

constituent concentKations 

Clxmical Toxicity Pararreters 
AC&.? 

'Toxicity ADI 
HealthAdvfsorysNARLs 

l-day lO-day Ioqg-Tetm " 

SOIL(Contiaued) 
Sanple Nmber: %S13A BS14A lU%15A 
Indem(l,2,3cd)pyrew - - - 

bdk, dry) 
Phenanthrene (mg/kg,dry) - - - 
pYref= bdkg, dry) - 0.03 - 
Antimony (ng/lcg, dry) 20 9.4 6.5 146 ug/L 

Arsenk <og/g, dry) 
B=-Ylfi~ (ug/g, ti> 
acw-m bdg, dry) 
Chroadum (Total) 

(widiit, dry) 
Copar bd& dry) 
JACI hk, dry) 
*rcury (ugk, dry) 

Oral l.@O(rat) = 
1 ,m rsg/kg 

- 7.24 34.9 w/o.O022 ug/L 
14.9 1.61 1.39 0.0037 ug/L 
0.762 2.71 0.577 10 ug/L 
75.2 35.2 18.6 

383 332 101 l,ooo ug/L 
58.0 466 169 50 u¿& 

- 0.449 0.898 2/0.144 ug/L 0.1 rqg/day 
for 70 kg 
man 

NL%A kk, dry) 165 32.3 23.3 
se~niun bdk, dry) 

13.4 ug/L 
- 68.5 60.0 10 ug/L 

Zinc Wg, dry) 181 426 * 210 5,Wug/L 

- = Not detected. 

aAcuteToxicity = expressed as oral wO(rat) q&g; or the dcse of the substance orally ingested by rats Mch is 
expectedto cô~lse thedeathof 5Opercentof the population. 

bAD1 = Acceptable Daily Intake-the amunt of toxicant in ng/day for a 70 kg man or vg/kg/day &ch slmuld not result in 
adverse effects after chronic exposure. 

%alth Advisory (SNARLS) = Suggested No Adverse Response Levels expressed as ng of substatm per liter of ciater. 
dMCL/AW$ = Maxinum Concentration Leve1 of National Primary Drinking Water Standards/A&ent Water Quality CriterLa 

associatedwith10~cancerrísks. 

Scurce: ESE,1986. 



Table 2-5. NAVSTA Roosevelt Roads Confirmation Study, Rcund Oue Sampling Results, Site 7, Station Landfill 

Constituent Concentrations 

C%mkal Toxicity Parmeters 
Ac4ite Health Advisory SNARIS m/ 

Toxicity ADI 1-day lO-day Long-Tem AK$ 

Simple Numkr: Ri-SlN R7S2N R7S3N 
0~ & Cr- <ug/g, dry) 198 80 127 

GRCUND WMER 
Sanple Nmher: 
Bis(2-eth’hex’)phthalate 

ru 
I ( ugm 
r 
F Rutyl henz’phthalate 

(%h> 
Di-n-butylphthalate 

(ug/L) 
1,3Dichlorotenzene 

( %hJ 
1,2-l)ichlorobenzene 

( %/L) 
1,4-Dichlorobenzene 

( %/L) 
Dí-n-octylphthalate 

(%/L) 
Arsenic (ug/L) 
Ba-yllim (ug/L) 
chromium (+6)(ug/L) 
Chromium (Total) (ug/L) 
Cm= (UghJ 
Lead hz/L) 
Nickel (ug/L) 
Selenium (ug/L) 
ThaUiun (ug/L) 
Zinc (ug/L) 

HGWl R7GW2 Ri’GW3 Ri’GW4 R7GW5 R7GMj 
6 6 1 3 5 2 

17 -2 5 -3 

2 0.9 - 0.7 - - 

- - - - - - 

- - - - - - 

1 - ‘<- - -._ 

73.6 
3.12 
- 

15.9 
42.9 
- 

ll.5 
- 

187 
95.6 

58.6 121 87.0 84.9 93.9 
- - - - ll.3 
- - 46.0 - - 

6.89 30.8 8.72 15.9 2.3 
5.18 73.5 4.56 23.2 135 
- - - 424 - 
- 14.3 10.2 10.0 13.5 
- - - - 88.9 

187 1,780 31.2 31.5 60.6 
53.2 50.0 62.7 225 103 

400 ug/L 

400 UgIL 

50/0.0022 ug/L 
0.0037 ug/L 
50 ug/L 

l’,ml ug/L 
50 ug/L 
13.4 ug/L 
10 UglL 
13 ug/L 
5,000 ug/L 



Table 2-5. NAVSfA Roosevelt Roads Confirmation Study, Rmul One Sampling Results, Site 7, Statim Lamlfill 
(Continued, Page 2 of 2) 

Constituent Concentraticm 

ChemicalToxicity Parameters 
Acute Health Advisory SNARLS 

Toxicity ADI l-day lO-day Long-Term 

GEUJND WER (Ca-itinued) 
Sanple Kumber: 
Ris(2-eth'hex')phthalate 

btm 
Rutyl benz'phthalate 

(Sm 
IX-n-butylphthalate 

( ugm 
1,3-Dichlorohenzene 

('Ji& 
1,2-Dichlorobenzene 

(UghJ 
1,4-Dichlorokwme 

( 'JdL) 
Lli-n-octylphthalate 

(ug/L) 
Arsenic (ug/L) 
Berylli.un (ug/L) 
chraniun (jó)(ug/L) 
Chrdm (Total) (ug/L) 
Cw= (wdL) 
Lead WL) 
Nickel (ug/L) 
Selenium (ug/L) 
TMI.ium (ug/L) 
Zinc (ug/L) 

lVGW7 RT’GW8 
3 8‘ 

1 0.7 

- 1 

- 0.7 

- 0.9 

- 9 

- 0.8 

46.1 120 
4.16 6.65 
- - 

ll.3 57.7 
33.0 42.8 
- - 

12.2 18.7 
- - 

4.57 10.9 
64.0 52.2 

4OOug/L 

4OOug/L 

400 ug/L 

50/0.0022 ug/L 
0.0037 ug/L 
50 ug/TJ 
50 ug/L 
1,ooo %/L 
50 ug/L 
13.4 ug/L 
10 ug/L 
13ug/L 
5,000 ug/L 

- = Not detected. 
aAcute Toxicity = expressed as oral LDjO(rat) ng/kg; or the dose of the substance orally ingested IrJ rats which is 

expected to cause the death of 50 percent of the population. 
bADI = Acceptable DaUy Intake-the amunt of toxkant in ng/day for a 70 kg mm or ng/kg/day kich should mt resült in 

adverse effects after chronic exposure. 
CHealth Advisory (SNARLS) = Suggested No Adverse Response Levels expressed as qg of suhstance per liter of mter. 
dMCL/AK$ = Mzdrmm Concentration Leve1 of National Primary Drinking Water Standards/Ambient Water Quality Criteria 

associated with 10-6 cancer t-isks. 

Sm-ce: ESE, 1986. 



. 

Table 2-6. NAVSIA Roosevelt Roads Cmfimtion Study, Pound One Sanpling Results, Site 8, Drone Wastxlown 

constituent Concentrations 

SampleMmber: 
Oil&Grease(mg/L) _... ._. .--- ---.. 

am asw2 asw3 
5 102 98 

Chemical Toxicity Parameters 
Acute HealthAdvisory SN4RIS EL/ 

Toxicity ADI 1-day lO-day Io%-Tem AJQC 

SEDmNc 
Saqle Number: am 85x2 8523 
W (wdg, dry) 28.8 - 43.4 50 ug/L 
0íl íi orease (ug/g, dry) 4,740 787 1,670 

asui 
6.70 

Gil & Grease (ug/g, dry) 8.21 
50 u!& 

- = Not cletected. 

aAcute Toxicity = expressed as oral qO(rat) ng/kg; or the ckxe of the substance orally ingested by rats Mch is 
expectedto causethe death of !Bpercentof the population. 

bADI= Acceptable Daily Intake-the mmnt of toxicant in ng/day for a 70 kg mm or ng/kg/day tich stwuld not result in 
advxse effects after chronic exposure. 

%althMvisory(SNAKLS) = Suggestedho Adverse Response Levels expressed as rrg of substance per liter of mter. 
&lCL,/AQC = Maxinum Concentration Level of National Primary Driting Water Standards/Ambient Water Quality Criteria 

associated with lo-6 cancer risks. 

Scnme: ESE, 1986. 



Table 2-7. NAVZXA Roosevelt Roads Confimation Shdy, Rmnd One Sanpling, Site 10, Ebilding 25 Storage Area 

constituent Cmcentrations 
Acute 

Toxícity 

Chemical Toxicity Paramters 
Health Advisory SNARIZ 

ADI Hay lO-day bqg-Term AIQC 

GRUJND WER 
Sanple Mmter: 
Bis(%eth’lwx’)phthalate 

( ugh> 
F!utyl benz’phthalate 

(ugh) 
Mhyl Ethyl Ketone 

(ugh) 

Antimony (&J 

Arsenic (ug/L) 
B=yuhl (ugh) 
(kdmhm (ug/L) 
chrolIliun (tó> (ug/L) 
Chrdum (Total) (ug/L) 
Copper bgh) 
Lead (ugh) 
Mf=aq (ugh) 

Nickel GJg/L) 171 9.90 9h.8 97.3 27.1 1x> 
Selenium (&L) 324 93.1 208 512 30.1 324 
Thallium (ug/L) 42.3 - 24.3 - 3.24 5.03 
Zinc (ugh) 733 68.8 584 533 132 857 

Sanple Nder: lOCw7 1mB 
Bis( 2-eth’ hex’ ) phthalate - - 

(%/L) - 
Butyl tmz ’ phthalate 

(ugh) 
IWhyl Ethyl Ketone 

(ugh) 

1oGwl lam loGw3 1u.m lOm5 1m 
4 ----- 

3 16 40 4 ll 20 

- - 

- - 

119 - 
17.3 3.2 
29.6 - 
- - 

72.7 5.90 
600 86.7 
- - 

0.309 - 

-9 - 

- 129 78.6 

- - 105 
16.8 26.0 4.25 
5.78 5.39 - 
- - - 

71.8 138 36.2 
613 927 144 
- 147 - 

0.527 0.309 - 

Oral LlQ( rat)= 3 mg/day NA 
3400 4% for 70 kg 

rmn 
87.6 Oral LDx(rat)= 

150 Pi& 
- 

23.3 
12.3 
42.9 
113 
1,550 
66.6 
0.309 

16 15 

- - 

0.1 qdday 
for 70 kg 
mm 

7.5 mg/L 0.750 mg/L 

146 ug/L 

50/0.0022 ugh 
0.0037 ug/L 
10 ug/L 
50 ug/L 



Table 2-7. NASQA Rxxzvelt Rozxls Gmfimtion Study, Rmd One Sanpling Results, Site 10, FMLding 25 Storage Area 
(Continued, Page 2 of 2) 

Constituent Concentrations 

chemical Toxicity Paramters 
Acute Health Advisory SNMLS IcL/ 

Toxicity ADI l-day lO-day Img-Tem AMjC 

GKaJMl MW¿ (Continued) 
SampleNumber: 
Antany (ug/L) 

Arsenic (ug/L) 
B=yuilJm Gx&) 
cadaim bg/L) 
cbromi.un w> h3m 
Chromim (Total) (ug/L) 
Copper (w/L) 
Lead bJg/L) 
Mercury (ug/L) 

Nickel (ug/L) 99.2 73.8 
!zdenium (ug/L) 411 216 
Thallium(ug/L) 3.24 112 
Zinc (ug/L) 489 672 

lOGW71GGm 
252 - 

- - 

27.1 130 
3.05 5.57 
- - 

179 112 
549 481 
- 69.1 
- 0.222 0.1 n&lay 

for 70 kg 
nm 

50/0.0022 ug/L 
ovo037 UglL 
10 ug/L 
MugIL 

1,000 ug/L 
50 ug/L 

2/0.144 ug/L 

13.4 ug/L 
lOug/L 
13ug/L 
5,ooo ug/L 

- = Not detected. 

%te Toxicity = expressed as oral LD5O(rat) ug/kg; or the dose of the substance orally ingested by rats which is 
expectedto causethe deathof 50percentof the population. 

bmI = Acceptable Daily Intake-the anount of toxicant in ng/day for a 70 kg mn or ng/kg/day which stmuld mt xesult in 
adverse effects after chronic mcposure. 

Qlealth Advisory (SNAKLS) = Suggested No Adverse Response Levels expressed as ng of substance per liter of wter. 
dM&/AQC = Maxinm Concentration Leve1 of National Primary Drioking Water Standardsjtiient Water Quality Criteria 

associatedwith104 cancerrisks. 

Source: ESE, 1986. 



Table 2-8. NAVSJJA Romevelt Roads Confitmation Stuiy, Round Onz Saupling Results, Site 12, %m ky Road: Fuel Fam 

Cmstituent Ooncentratims 
Acute 

Toxlcity 

Ckmical Toxiclty Paramters 
Health Advisory SNARTS la/ 

ADI l-daY lO-day ’ Long-Teti WS 

SUWACE WER 
Smple trlumber: 
Oil & Grease (ng/L) 

12Swl 
0.4 

Sanple rhber: 12SEl 
Oil & Grease (ug/g, dry) 3,340 

N 
I 
K soa 

GRiYJND l&ER 

-w 

Toluew (ug/L) 

Oil & Grease (mg/L) 

12GWl 12GwL 12GW3 12Gh% 12GW5 12Gwb 
- 2,Joo- - - - Oral LD5O(rat) = 0.23 ng/L 0.07 Ilg/L 0.66 ug/L 

3,~ wk 
-@f) - - - - Oral ll$$rat) = 20 ng/day for 21.5 ng/L 2.2 ng/L 0.34 ng/L 14.3 ag/L 

5,000 dk 70 kg mm 
0.4 1 0.7 3 0.4 42 

- = Not detected. 

aAcote Tcnd.city = expressed as oral ID5O(rat) ng/kg; or tbe dase af the substance orally irgested hy rats &Lch is 
expected to cause the death of 50 percent of tk population. 

bADI = Acceptable Daily Intake-the amunt of toxkant in ngfday for a 70 kg man or ng/kg/day tich slnuld not resült in 
advense effects after chronic exposure. 

cHealth t!&isory (SNARLS) = Suggested No Adverse Response Levels expressed as ng of substance per liter of mter. 
dMU/AW.jC = Maxirman Cmcentratian Level of National Primary Drinking Water Stamlards/Amhient Water QuaLity Criteria 

asaociated with lo-6 cancer risks. 

Same: Ess, 1986. 



Table 2-9. NAVSTA Roosevelt Roads confimtim Study, RaJnd One Sanpling Resuks, Site 13, T& 210 to 217 

constituent Cauxntrations 
Acute 

TcodCity 

Chemical Toxidty Paramzters 
Health Advisory SNWS 

Am 1-daY lO-day Iang-Term 

Sanple Nunber : 
Oil& Grease (ng/L) 

13sw5 13% 
0.6 0.4 

sam 
13~~1 13~~2 13~~3 13~~4 13sE5 13%6 
400 42.3 - 7.79 - - 

Oil & Grease (yp/g, dry) 52,u)o 6,710 3,280 1,730 1,830 10,200 

GRCNND WER 

M 
13Gwl 13Gw2 1xw3 13GM 13Gw5 mw6 
- 2,m 0.21 - 350 - 

Y t- Brmndkhloran?thane - - 0.57 - - - 
4 (%/L) 

(Norobmzme (ug/L) - - - - 1.5 - 
Chlorofonn (ug/L) 1.0 - 5.0 3.7 2.6 1.1 

1,2-dichloroethana - 90 - 170 - - 
WL) 

Ethylknzme (ug/L) - 130 - 1.0 74 - 

Toluem (&L) - x,)00- - - - 

Vinyl chloride (UgIL) - - - - 1.9 - 
M-Xylena (ush) - 290 - - 220 - 

&aml/ii PXyhe (ÜgIL) - 360. - 0.57 180 - 

oil & Grease (ng/L) 0.7 5 0.6 3 2 0.5 

Saqde Nu&er: 
Benzene (ug/L) 

13Gw7 13G6w 13Gm 13GWlO 13GWIl 
- I 16 - - 

Bramiichloran3hane - - - - - 
( ug/L) 

Chlorobenzem (ug/L) - - - - - 
ChLoroForm (ug/L) - - - 0.42 - 

50 WIL 

0.23 mg/L 0.07 mglL 

Oral. IDj~(rat) = 
~mg/kg 
Oral IDjo(rat) = 
770 n\g/k 
Ckal uQ(rat) = 0.1 wk/daY 
3,500 J%/kg 
Oral LD5O(rat) = 20 wlday 21.5 ilg/L 

5,m wk for 70 kg 
nal 

Oral L@O(rat) = 
5,ooo dk 
Oral I@g(rat) = 
5,0@-) dkg 

12 mg/L 

12 mgfL 

Oral Uqj(rat) = 
3,800 q/kg 

0.23 ll&L 

Oral UI5O(rat) = 
800 w& 

0.66 lIg/L 

0.19 ug/L 

0.00072 ug/L 
0.19 SlL 

0.94 UgIL 

1.4 IDgIL 

2.2 mg/L 0.34 mg/L 14.3 mg/L 

1.2 ng/L 0.62 ng/L 

1.2 mg/L 0.62 mg/L 

^ ^_ 
UJJI llgiL 0.66 ug/L 

0.19 ugh 
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Table 2-9. tW5TA hevelt Roads Coofimatim Study, Rmrkl One Sanplir7g Results, Stte 13, Taoks 210 to 217 
(hltiNd, Page 2 of 2) 

Gmstituent Goocentratious 
Amte 

Toxicity 

Ghendcal Toxtcity Parameters 
Health Advisory SNARLS 

Am l-daY 1-y Long-Term 

Sample Nunbar: 13Gw 13x3 13Gw9 l3Gwlo mwl1 
1,2Fdichlorcethane (llg/L) - - - - - 

Ethylbeoz.ene (ug/L) - - - - - 

Toluem (L&L) -e-e - 

Vinyl chlori&? (ug/L) - - - - - 
t+-Xylene (ug/LJ - - - - - 

0-and/or P-Xyleoe (ug/L) - - 4.9 - - 

ML & Grease (ng/L) 0.3 0.4 0.2 0.4 0.2 

Oral IDH)(rat) = 
770 nglkg 1.4 ng/L 
Oral IB5O(rat) = 0.1 ng/kg/day 
3s) mgk 0.34 ng/L 14.3 llg/L 
Oral I@$rat) = 20 ng/day for 21.5 ng/L 2.2 ng/L 
5,m 4% 70 kg mu 

0.62 mg/L 
Oral l@O(rat) = 12 IrgIL 1.2 ng/L 

5,a30 wlk 0.62 ng/L 
Oral LDjO(rat) = 12 n\g/L 1.2 llgIL 

5,oc@ rsgks 

- = Not detected. 

alirute Toxicity = expressed as oral ID5G(rat) &, or the ckxe of the substauce orally irgested by rats yhich is 
expected to cause the death of 50 percent of tbe pqulatiou. 

bmT = Acceptable Daily Intake-the amuot of toxicant in ag/day for a 70 kg mm or ng/kg/day WNch simuld mt result in 
adverse effects after &ronic exposure. 

CHealth Advísory (SNUUS) = Sqgested No Adverse Respmse Ievels mpressed as ng of substaoce per liter of water. 
&GL/Akyc = ~aximm Goncentration Leve1 of Natiooal Primary’Drititg Water Staodards/Ambieat Water Quality Griteria 

assoclated with lo-6 caacer risks. 

Souro?: ESE, 1986. 



Table 2-10. NAVSfA Roosevelt Roads Confinuaticn Study, I¿ound One Sanpling Results, !iite 14, Rmenada Honda Shxeline 
ami Mangmes 

constituent &ncentrations 
Amte 

Toxicity 

-caI ToxLcity Paraneters 
Health Advisory SNARIS 

ADI 1-Day 10-W W=m WC 

sHlmcE WXR 
Sample Number: 
Oil & Grease-(&L) 

14sw4 14Sw5 15& 14SW7 14w8 14m 
0.8 2 0.7 0.5 0.3 0.6 

Sample Mr: 14sw10 14swll 
Oil & Grease (rsg/L) 0.5 0.5 

r.J Sl?Dmr 
I SampleKmber: 

s 
14~~1 14sE2 14SE3 14sE4 14sE5 14sE6 

Methyl Ethyl Ketone o*‘)@J - - - - - Gral LD50(rat) = 3 rqg/day for NA 7.5 mg/L 0.750 l.&L 

(ugk, dry) 3,400 4% 70 kg nE3n 

Oil 6 Grease (ug/g, dty) 112 119 250 219 6% 147 

Smple Nunber: 
wthyl Ethyl Ketone 

hh, dry) 

14sE7 14sE8 14~~3 14~x10 143%11 149712 
- - - - - - Oral IBjO(rat) = 3 mg/day for NA 7.5 mg/L 

3,400 dkg 70 kg mm 
0.750 ug/L 

Oil & Grease (ug/g, dry) 806 225 2,080 1,670 1,118 993 

- = Not detected. 

aAmte Toxicity = exptessed as oral l.&O(rat) ng/kg; or the dose of the suhstama orally ingested hy rats tich is 
expected to cause the death of x) percent of the pqxílation. 

bAD1 = Acceptahle Daily Intake-the ammt of toxicant in ng/day for a 70 kg wn or ng/kg/day which should not result in 
adverse effects after chrmic exposure. 

‘health Advisory (SNMIS) = Suggested No Adverse Response Levels expmxed as ng of substance per liter of Yater. 
dMU/AW.JC = Maxinm Concentration Leve1 of National Primary Drinkiog Water Standards/Ambient %ter Quality Cdteria 

associated with lO+ camer risks. 

Source: ESE, 1986. 
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Table 2-11. NKVSTA Roosevelt Roads Confirmtion Study, Rcnmd One Saupliug Results, SLte 15, Substation 2 

consti.tuent Concentrations 

Chemical Toxicity Parameters 
Acute HealthAdvLsorySNARLS MCL/ 

Toxicity ADI 1-day lO-day Img-Tetm Awqc 

SolL 
Smple Number: l5SlA 15S2A 15S3A 15S4A 15S5A 15S6A 
PCB 1260 (ug/g, dry) 32.1 308 91.3 9.41 2.38 186 Oral. LD5O(rat)= 0.125 rrg/L 0.0125 qg/'L 0 l o79 

1,315 w/kg UgiL 

'i!?%$$$/;, dry) ;" Oral LD5O(rat)= 0.125 mg/L 0.0125 mg/L o.ooo79 
io 
I 1,315 w/kg ug/L 
0 

aAcute Toxicity = expressed as oral LD5O(rat) nle;/kg; or the dose of the substanoa orally ingested by rats tich is 
expected to cause tbe death of 50 percent of the population. 

bADT = Acceptable Daily Intake-the mmnt of toxicant in ng/day for a 70 kg man or ng/kg/day tich strxld not resült in 
adverse effects after dwonic expxure. 

Qlealth Advisory (SNAFUS) = Suggested No Adverse Response Leve& qressed as nlg of substance per liter of mter. 
dMU,/AKjC = Msximm Conoentration Leve1 of National. Primary Drinking Water Stamlards/Ambient WXer Quality Criteda 

associated with 10-6 cancer risks. 

Sm-ce: ESE, 1986. 
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Table 2-12. NAVSI’A Romevelt Roads Cimfirmation Study, Rmnd One Sanpling Results, Site 16, Old Powx Plant, Building 38 

Cmstihmt Concentrations 
Acute 

Toxidty 

charcal Toxidty Paramters 
Health Advisory SNMUS MU/ 

ADI l-day lO-day Lcx@Term AWPS 

SOIL 
Sanple Nimber: 
ISKI CwzJg, dry) 
Oil & Grease <ugJg, dry) 
Methyl Ethyl Ketone 

<ugJg, dry) 
PCB 1016 (ug/g, dry) 
PCB 1260 (YpJg, dry) 

Sanple Number : 

M &Jg, dry) 
Oil & Grease CugJg, k-y) 
Methyl Ethyl @tone 

(sJis bd 
PCB 1016 (IrpJg, h-y) 
PCB 1260 hgJg, ch-y) 

16SlA 16S2A 16S3A 16S4A 16s5A 16s6A 
3,910 420 15,700 834 151 12.7 
109 - 6,350 5,720 919 574 
- - - 1 -- 

- - - - - - 
7 404 92.9 55.9 3.39 8.85 

16S7A 16S8A 16S9A 
69.8 215 - 
1,310 840 221 
- - 1 

- - 4.78 
22.0 - 2.73 

Oral LD5O(rat) = 
3,400 %Jkg 

Oral *O(rat) = 
1,315 m&g 

Oral LD5o(rat) = 

3,400 dkg 

Oral LbjO(rat) = 

1,315 WJk 

Mug/L , 
3 n\gJday for NA 7.5 llgIL 0.750 mg/L 
70 kg mm 

0.125 mg/L 0.0125 n&L oeooo79 UgJL 
0.125 mg/L 0.0125 ngJ~ 

Mugh 

3 Is/day for N4 7.5 ~JL 0.750 ll&L 
70 kg llkm 

0.125 mg/L 0.0125 ng/~ o.ooo79 ug/L 
0.125 mg/L 0.0125 mg/L 

- = Not detected. 

aAme Toxidty = expressed as oral LD5O(rat) ng/kg; or the dcse of tbe substance orally irgested by rats &ich is 
expected to cause the death of W percent of the population. 

bDx= Acceptable Daily Intake-the amunt of toxbnt in q$day for a 70 kg mm or ng/kgJday tich should mt reault in 
adverse effects after chronic mposure. 

%zalth Advisory (SN4RLSj = Suggested No Adverse Response *Leveis expressed as ng oi s~bstaim -per titer of ~ñter. 
cpIcL/AMjC = tbximun Cmcentration Leve1 of National Primary Drinking Water StadardsJbmbient Water Quality Criteria 

associated with 10-6 cancer risks. 

Sourcz: ESE, 1986. 
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Table 2-13. NKVSCA Roosevelt Roads Confimtion Stud~, Rou& One Smpling Results, Si-te 18, Pest Qmtrol Shop ami 
Surroundirg Area 
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Concentratious 

Chmical Toxicity Parameten; 
Acute Health Advisory SNARIS Mal 

Toxicity ADI l-daY 1-y kqyTerm 

18SWl 18W2 
0.571 0.616 

SEDMNT 
Sample kmber: 189El 18SE2 
chlordane (uglg, dry) 34.1 66.7 
l)DE, PP’ hidg, dry) 1.37 2.63 
Endosulfan, A (ugfg, dry) 3.32 3.44 

Endosulfan, B (ug/g, dry) 4.38 7.65 

SOIL 

~edry) 
cxhxhne hidg, dry) 
DD& PP’ (q.$g, dry) 
DDE, PP’ bdg, dry) 
Dm, PP’ (q/g, dry) 
EMosulfan sulfate 

(%k, dry) 
hdrin (%/g, dry) 

Heptachlor epoxkie 
h-k, dry) 

Saiple Number: 
Aldrin (ug/g, dry) 
CMO~~EUUZ bg/g, dry) 

DDD, PP’ k/g, dry) 
DDE, PP’ (ub’/g, dry) 
DlR, PP’ (ug/g, dry) 

18SlA 18S2A 18S3A 18S4A 18S5A 18S6C 
- - - - - - 
- - - - - - 
- - 6.65 17.3 55.3 1.84 
- - 2.23 ? - 2.10 
- - - - - - 
- - - I - 2.54 

- - - - - - 

- - - - - - 

0.0625 n&L 0.0625 mg/L 0.0075 II&L 

(ka1 r;oliO(rat) = 

18 wdkg 
Oral UhjO(rat) = 

18 orglk 

18S7C 18S8C 18S9c 18SlOC 18SllC 18S12C 
- - - - 0.803 - 
- - - - 57.4 38.3 
- - 1.68 - 1.90 0.752 

0.549 - 3.16 23.1 ll.5 36.4 
- - 6.92 88.1 130 XI8 

0.0625 rqg/L 0.0625 n&L 0.0075 n-g/~ 

Oral UQ(rat) = 
7.5 %k 

0.0625 n&L 0.0625 mg/L 0.0075 I&L 0.00046 ug/L 

O.OOoOI~4 ug/L 
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Table 2-13. NAVETA Roosevelt Roads Cmfimtim Study, Pound One Saupling ResuLts, Site 18, Pest Cntrol Shop and 
Surroundi* Areas (Continued, Page 2 of 2) 

Coas tituent Concentraticns 

Q-u?micalToxicity Paramaters 
Acute Health Advisory SNMUS 

Toxidty ADI 1-day 1-y Img-Tem ” 

SClL (Gmtinued) 
Sample Nmhar: 
Emkmlfan sulfate 

(%:/g, dry) 
Endrin (ug/g, dry) 

lieptochlor @de 

(Igk, dry) > 

Chlordarw? (uglg, dry) 
DDD, PP' (@/g, dry) 
DDE, PP' (%/& dry) 
m, PP' Wg, W 
Rndosulfan sulfate 

(dg, dry) 
Endrin (ug/g, dry) 

Heptachlor epoxide 

(slg, dry) 

18S7C 18S8C 18S9C 18S10C 18SllC 18S12C 
2.16 - - - - - 

__-- 4 - oral LBjo(r& = 1 UgIL 
75mg/kg 

---- - - 

18S13C 18S14C 18S15C 
0.761 2.06 - o.OOaI74 lg/L 
142 181 - 0.0625 mg/L 0.0625 ng/L 0.0075 mg/L o.ooo46 ug/L 
- - - 

- 7.93 0.750 
- 7.24 - O.OCXIO24 ug/L 
- - - 

- 13.2 - Oral IBjo(rat) = 1 ug/L 
7.5 n\g/k 

- 0.993 - < 

- = Not detected. 

aAme Toxidty = expressed as oral LD5O(rat) ng/kg; oc the dcee of the suhstawe orally iogested hy rats uhich is 
expected to cause the death of 50 percent of the population. 

bADL = Acceptable Daily Intake-tbe ancunt d toxicant in ng/day for a 70 kg mm or ug/kg/day tich slmmld oot result in 
advetse effects after chronic mposure. 

CHealth pdvisory (SNARLS) = Suggested No Adverse Response Levels expressed as ag OP substance per liter of mter. 
dMCL/w = Maxinm Cmcentratioa Leve1 of Naticoal Primry Driokirg Water Standards/Amhient W&er wty Criteria 

assodated with 106 cancer risks. 

Sourm ESE, 1986. 
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developed No Observed Adverse Effect Leve1 (NOAEL) for many chemicals 

using animal studies in the majority of cases. Safety factors are then 

applied to the NOAEL data to account for the uncertainty in using 

available data from animal studies to calculate effects to humans. The 

result is an ADI value defined as the amount of toxicant which is not 

anticipated to result in adverse effects after chronic exposure. 

For non-regulated contaminants in drinking water, the EPA Office of 

Drinking Water has developed Health Advisories or SNARLS. SNARLS are 

calculated to reflect the consumption and toxicological characteristics 

of a lo-kilogram (kg) Child who consumes 1 ljter (L) of water per day. 

Three exposure levels are considered: l-day, 7- or lo-day, and 

long-term. For regulated contaminants in drinking water, the maximum 

contaminant levels (MCLs) of the NIPDWS were used in the data 

evaluation. 

EPA AWQC are used to assess the extent of contamination for potentially 

carcinogenic compounds and are generally more conservative than Iother 

criteria which are based solely on acute toxic effects or a specific 

acute adverse response such as the Health Advisories. The use of AWQC 

in the assessment of ground water contamination provides a more 

conservative evaluation compared to the use of Health Advisory values 

because the AWQC are based on the assumption that exposure to the 

contaminant includes consumption of contaminated aquatic organisms not 

found in ground water. 

The AWQC are presented as specific contaminant concentrations in water 

which, if exceeded, can be expected to cause a toxic effect in humans. 

The criteria for suspect or proven carcinogens are presented as concen- 

trations in water associated with a range of estimated incrementa1 

cancer risks to humans. The range of concentrations corresponds to 

incrementa1 cancer risks of 10-7 to 10-5 (one additional case of 

cancer in populations ranging from 10 million to 100,000, respectively). 

However, the concentration criteria associated with this range of 

2-24 



estimated incrementa1 cancer risks was developed 

purposes only; methods do not exist to establish 
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by EPA for information 

the presente of a 

threshold for carcinogenic effects. The data presented in Tables 2-í 

thiough 2-13 correspond to the 10'6 incrementa1 cancer risks. 

2-25 
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3.0 RECOMMENDATIONS FOR ROUND TWO 

This section presents the recommendations for Round Two of the 

Verification Step of the Confirmation Study of NAVSTA Roosevelt Roads 

and NAF Vieques; these recommendations are based on the Round One data 

evaluation presented in Section 2.0. 

3.1 SITE 1, QUEBRADA DISPOSAL SITE 

As shown in Table 2-f, only total chromium was detected in the ground 

water, and the total chromium concentration exceeded standards. The 

data for the sediment and soil samples collected from Site 1 do not 

indicate significant contamination. However, resampling of the three 

ground water Monitor Wells 1GWOl through lGWO3 for analysis of the 

Round One analytical constituents (see Table l-l) is recommended. 

3.2 SITE 2, MANGROVE DISPOSAL SITE 

Because significant contamination was not detected in any of the soil, 

surface water, or sediment samples collected from Site 2, additional 

monitoring at Site 2 is not recommended. 

3.3 SITE 5, ARMY CREMATOR DISPOSAL AREA 

Although the concentration data for the sediment samples collected from 

Site 5 do not indicate significant contamination, significant concen- 

trations of arsenic and metals and low levels of organic compounds were 

detected in the samples of surface water and ground water collected from 

Site 5. Therefore, resampling of the five Monitor Wells 5GWOl through 

5GWO5 and the five surface water and sediment sampling stations 5SWOl/ 

5SEOl through 5SW05/5SE05 for the Round One analytes is recommended. If 

contamination continues to be detected in the upgradient Monitor 

Well 5GWO1, consideration should be given to investigating other poten- 

tial sources of contamination which may exist upgradient of Site 5. 

3.4 SITE 6, LANGLEY DRIVE DISPOSAL SITE 

Although the sediment data for Site 6 do not indicate significant sedi- 

ment contamination, significant concentrations of severa1 metals and 

3-1 



recommended. The background data will permit a more meaningful evalua- 
. 

tion of not only the Site 6 surface water and sediment data, but also 

the Site 5 surface water and sediment data. 

With the exception of the lead concentrations detected in the soil 

samples collected from Site 6, no other contaminant concentrations were 

detected at a significant level. Moderate concentrations of lead 

ranging from 169 to 568 micrograms per gram (ug/g)(dry) were detected in 

seven of the soil samples (R6S5A, R6S9A through R6S12A, R6S14A, and 

R6S15A), and one relatively high concentration of 3,040 ug/g (dry) was 

detected in sample RGSlOA. Because the lead contamination appears to be 

concentrated in the areas near sample stations R6SlOA and RGSllA, the 

collection of an additional 13 soil samples near these sample stations 

for lead analysis is recommended. The proposed soil sampling locations 

are shown ín Figure 3-l. 

3.5 SITE 7, STATION LANDFILL 

As shown in Table 2-5,' low levels of toxic organic compounds were 

detected in the ground water samples collected from Site 7, and the 

levels of arsenic and metals detected in some of the ground water 

samples exceeded applicable criteria and standards. Therefore, 

resampling of the eight ground water Monitor Wells WGWOl through R7GW08 

at Site 7 for analysis of the Round One analytes (see Table l-l) in 

Round Two is recommended. 

The concentration data for the soil samples collected from the drum 

ditch at Site 7 do not indicate the presente of significant 

contamination. Therefore, no additional monitoring specific to this 

area within Site 7 is proposed. 

3-2 
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trace levels of two organic compounds were detected in the surface water 

samples collected from Site 6. Therefore, resampling of the"three 

surface water sampling stations R6SWOl/RGSEOl through R6SW03/R6SEO3 for 

analysis of the Round One analytes is recommended. In addition, the 

collection and analysis of one background surface water and one back- 

ground sediment sample for analysis of the Round One analytes are 



PROPOSED SOIL SAMPLING GRID NEAR STATION R6SlO 

@ R6S17A, B 

RGSIOA, B, C 
(3,040) 

Q 
R6:16A R&S A 
(169) cw 

0 0 
R6S23A RGSIBA, B 

0 
R6S22A 

0 . 

R6S21 A 

LEGEND: 

R5615A = EXISTING SAMPLE STATION WITH “A” 
‘lp’ DESIGNATlNG COMPOSITE SAMPLE 

- FROM 0. TO l.FOOT DEPTH INTERVAL, 
AND NUMBER IN PARENTHE!;ES 
REPRESENTING LEA0 CONCENTRATION 
IN uglg, DRY. NO ADDITIONAL SAMPLING 
PROPOSED. 

R6510A, B, C = EXISTING SAMPLE STATION AS DES- 
@,0~) CRIBED ABOVE, EXCEPT THAT “B” AND 

Q 
“C” DESIGNATE PROPOSED ADDITIONAL 
COMPOSITE SAMPLING FROM 1. TO 
2.FOOT AND 2.10 3-FO01 DEPTH INTER. 
VALS, RESPECTIVELY. 

R6S16A, B= NEW SAMPLE STATION WITH “A” AND 

0 “8” DESIGNATING PROPOSED COM. 
POSITE SAMPLING FROM O- TO l.FOOT 
AND l- TO 2.FOOT DEPTH INTERVALS, 
RESPECTIVELY. 

RB81 4A R6:9A R6:4A 

(466) (160) (<6.77) 

PROPOSED SOIL SAMPLING GRID NEAR STATION RSSllA 

R6:12A 
0 

R6S7A . 

t197) W-5) 

0 
R6S20A 

0 
R6S19A 

@ . * 

R6S24A RGSllA R6S6A 
(568) (<6.13) 

0 47 
H 

R6S16A 

APPROXIMATE SCALE: 0.75 IN. = 25 l=T. 

Figure 3.1 
PROPOSED SOIL SAMPLING FOR ROUND TWO 
VERIFiCATION-SITE 6, LANGLEY DRIVE 
DISPOSAL SITE 
SOURCE: ESE, 1966. 
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3.6 SITE 8, DRONE WASHDOWN 

Although significant levels of oil and grease were detected in the 

surface water and sediment samples collected from Site 8 (see 

Table 2-6), no other contaminants were detected in significant 

concentrations. It is likely that the detected oil and grease 

contamination is emanating from severa1 aircraft and related equipment 

maintenance operations located in the general area surrounding and 

including Site 8. No additional monitoring is recommended at Site 8. 

3.7 SITE 9, PCB DISPCSAL, DRY DOCK AREA 

Because no PCB's were detected in any of the surface water or sediment 

samples collected from Site 9, no additional monitoring is recommended 

for this site. 

3.8 SITE 10, BUILDING 25 STORAGE AREA 

As shown in Table 2-7, low levels of toxic organic compounds were de- 

tected in the ground water samples collected from Site 10, and the 

levels of arsenic and some metals detected in the ground water samples 

exceeded applicable criteria and standards. This contamination also was 

detected in the upgradient ground water Monitor Well 10GWOl. The 

resampling of the eight Monitor Wells 10GWOl through lOGW08 for the 

Round One analytes (see Table l-1) is recommended. 

3.9 S+gm _lA.;.. Jv!,:WEEU-m-&m < ._ 
Although a significant leve1 of oil and grease was detected in the 

sediment sample collected from Site 12 (see Table 2-g), the oil and 

grease concentration in the surface water sample does not indicate a 

significant degree of contamination and is inherent to the shipping 

activities conducted in the area. However, ..t,he .:oil --urw,s# 

con~~"~tration.,.~~~ected, in rhe ground wate_sample collected from?Mo??YtYrr* IxIIIII" p-LI-*v _ 

Well 12GWO6 [42 milligrams per liter (mg/L>] rindicates a.significanzt "fu‘-es.~~p‘-. 
degree pf contamination. During the sampling of-Monitor Well I2GW06, a- 

bl&~~iI _~as found_fl.o&.ng aboye the g 

-benzerre- and??o 

3-4 
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grou& water sample 12GWO2, -.~-~~,"~u..~,~~"~~~.~~~ "---* '- ~ndi'cating-,,-,.s~g,r~fic~t 

f ue&-der$ye-d contamination. Consequently, resampling of the six Monitor _ >r?riELlmr >""." T. ~ . 

Wells 12GWOl through 12GWO6 and surface water/sediment sample 

station 12SW01/12SEOl for analysis of the Round One analytes (see 

Table l-l) is recommended. In,-~ar'~~~nl""~~~s~~~~I~~~~ & 

d,epth.-of 20. feet on'a 50-fa-et-,grid"sys~em centered--around .Mon_itor 

WeIl 12GWO6?iYZ+rZ~~ed t-o define ,the.-e,xfant.,.,o-f, subsurface I. ~$1 GP.1 "I~~i<l~,~~~,s‘b.- -1.. . 

yer~,should: b$ .,,~. ,, ,_ .._, _: ..,. !., i---..-.-.i -, 

nB%rsured inall soil borings and,-,~~--~~onftöp--Well 12GWO6. 

ta-.of. the-sail boring-conducted "at -Site 12 to %nvestiga.:t&~ 

po~~~~~aZ,-oi~~~~~aei.o~~,are presented in Fggure 3-2* As shown, 

h 
8: ;, 
L : 

there are two-distinct areas -where .oil--contamin?+tios~~was found, and a&- 

borings tr"a ~maxim.'uJB-"depth of "20 feet,.,are;--r%?? ded ii 

@minationr."~- Th-e- lay@YYYf'" oil I 

3 .lO SITE 13, TANKS 210 TO 217 

r 
: il 

As shown in Table 2-9, substantial levels of oil and grease were 

?? 
t i ;~ ; 

detected in the sediment samples collected from Site 13, but only low 

levels of oil and grease were detected in two of the six surface water 

samples collected. 

The data for the ground water samples collected from Site 13 show 

significant fuel-derived contamination for Monitor Wells 13GW02, 13GW04, 

13GWO5, and 13GW09. Therefore, resampling of 11 Monitor Wells 13GWOl 

through 13GWll and surface water/sediment sample stations 13SW01/13SEOl 

-F1 : : 
fg i, 

through 13SW06/13SE06 for the Round One analytes (see Table l-l) is 

recommended. 

3.11 SITE 14, ENSENADA HONDA SHORELINE AND MANGROVES 

As shown in Table 2-10, some significant levels of oil and grease were 

detected in the sediment samples collected from Site 14, but the oil and 

grease concentrations detected in the surface water samples did not 

indicate a substantial degree of contamination and are inherent to the 

shipping activities conducted in Ensenada Honda. Inspection of the 

i 
F 1 3-5 



TANK 83 

0. 
. 

@ 0 0 
3-9 3-8.2 
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0 

LEGEND: 
l SOIL BORING WITH NO OIL DETECTED 

0 SOIL BORING WITH OIL FOUND IN 
4- TO 12-FOOT DEPTH INTERVAL 

@ PROPOSED SOIL BORING 
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Figure 3-2 

SOURCE: ESE, 1988. 

SCALE: 1 IN. = 100 FT. 
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mangroves indicated that the majority of damage incurred as a result of 

past oil spillage occurred in the mangroves along the southwestern shore 

of Ensenada Honda, and signs of recovery were apparent in this area. 

Therefore, no additional monitoring at Site 14 is recommended. 

p”j 
i “; 

L : 3.12 SITE 15, SUBSTATION 2 

f- 
i.. > 

The PCB data for the soil samples collected at Site 15 (see Table 2-11) 

shows that PCB contamination exists. The PCB contamination is 

restricted to the area surrounding Substation 2, and no PCB 
.m 
i- contamination was detected in the soils in the storage yard across 

Valley Forge Road from Substation 2. 
. 

Excavation of soil to a depth of 1 foot in the area surrounding :Substa- 

tion 2 (see Figure 3-3) and disposal of the soil as PCB-contaminated 

material are recommended. In the area between Substation 2 (Build-. 

E"I b 2 
: I 

ing 90) and the adjacent fenced area where dark oil-stained soil exists, 

excavation of al1 stained soil is recommended rather than excavating 

P- i I 
: ' , ( 

) 
4 

only to a depth of 1 foot because it is likely that al1 soil which is 

visibly stained is PCB-contaminated. The volume of soil recommended for 

excavation is estimated to be approximately 164 cubic yards. Fo.Llowing * 

excavation, confirmatory soil sampling should be conducted at sample 

stations 15SlA through 15S6A and 15S8A, and the'seven other confirmatory 

r 
soil sample stations shown in Figure 3-3 for PCB analysis. A PCB 

cleanup criterion of 1 ug/g, dry [l part per million (ppm)] is 

recommended for the proposed soil excavation. 

In addition to the 14 confirmatory soil samples, 8 additional soil 

samples should be collected for PCB analysis to define the extent of the 

PCB contamination. Figure 3-3 shows the proposed soil sampling 

locations. 

3.13 SITE 16, OLD POWER PLANT, BUILDING 38 

The concentration data for the soil samples collected from Site 16 

presented in Table 2-12 show that PCB contamination exists adjacent to 



FORRESTAL DRIVE 

DRAINAGE DITCH 

DRAINAGE DITCH 

LEGEND: 

lSSlA= SOIL SAMPLE STATION 15SlA ‘J/lTH PC8 CONCEN- 
(351) TRATION OF 32.1 uglg, Dry. (ND)= NOT DETECTED. 

0 PROPOSED COMPOSITE SOIL SAMPLE FROM 0. TO 
l.FOOT DEPTH INTERVAL 

A 
PROPOSED CONFIRMATORY SOIL SAMPLE FROM 

l 0. TO 1.FOOT DEPTH INTERVAL FOLLOWING EX- 
CAVATION TO A DEPTH OF 1 FOOT. 

EI 
PROPOSED AREA FOR EXCAVATION TO A DEPTH 
OF 1 FOOT. SCALE: 0.25 IN. = 10 FT. / 

Figure 3-3 
WOPOSED SOIL SAMPLING AND EXCAVA- 
TION AT SITE 15, SUBSTATION 2 

EOURCE: ESE, 1986. 
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Building 38 and the fenced area north of Building 38. In addition, high 

lead concentrations were detected in samples 16SlA, 16S3A, and 16S4A. 

Therefore, excavation to a depth of 1 foot in the areas shown in 

Figure 3-4 and disposal of the excavated soil as PCB-contaminated 

material are recommended. The volume of soil recommended for excavation 

and dispÓsa1 is estimated to be approximately 300 cubic yards. 

Following excavation, collection of ll confirmatory soil samples for PCB 

analysis is recommended (see Figure 3-4). A PCB cleanup criterion of 

1 ppm, dry, is recommended for conducting the proposed soil excavation. 

In addition to the confirmatory soil sampling, 13 additional soil 

samples should be collected for PCB and lead analysis to define t:he 

extent of contamination. Figure 3-4 shows the proposed locations of 

the 13 additional soil sample stations. As shown, 2 of the 13 soil 

sample stations are located in the soilldebris pile that was formed by 

scraping the areas indicated in the figure. This scraping was performed 

between November 30, 1985, when the soil samples were collected from 

Site 16, and January 30, 1986. 

3.14 SITE 18, PEST CONTROL SHOP AND SURROUNDING AREA 

As shown in Table 2-13, the chlordane concentrations in the surface 

water samples collected from Site 18 exceed the chlordane ambient water 

quality criterion. In addition, chlordane and severa1 other pesticides 

were detected in the sediment and soil samples collected from Site 18. 

Because rrdgration of the pesticide contamination in the soil to the -< 
nearby drainage canal has apparently occurred, collection of five 

additional surface water and five additional sediment samples from the 

drainage canal for pesticides analysis is recommended. Two surface 

water and two sediment samples should be collected from the existing 

sample stations (18SW1/18SEl and 18SW2)18SE2), and three additional 

surface water and sediment sample statjons should be spaced at IOO-foot 

intervals downstream from 18SW2/18SE2.) 

In addition, the installation of a shal$ow ground water monitor well 

directly South of the former pest contiol shop is recommended. h sample 
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PROPOSED SOIL SAMPLING AND EXCAVATION CONFIRMATION STUDY 
AT SITE 16, OLD POWER PLANT, BUILDING 36 U.S. NAVAL COMPLEX 

PUERTO RIICO 
SOURCE: ESE, 1986. 
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of ground water should be collected for pesticides analysis to determine 

‘if pesticides contamination has migrated downward to the shallow ground 

water. 

3.15 SUMMARY OF ROUND TWO RECOMMENDATIONS 

A summary of the recommendations for Round Two Verification sampling and 

analysis is presented in Table 3-l. Site-specific information relative 

p 
B , 

to the recommended number of monitor Wells, type and number of samples 

proposed for collection, and analytical constituents for each sample 

type are presented in this table. 
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Table 3-l. Summary Table for Round Two Verification Sampling and Analysis, 
NAVSTA Roosevelt Roads and NAF Vieques Confirmation Study 

Proposed Ground Surface 
Site Additional Water Water Sediment Soil Analytical 

Number Wells Samples Samples Samples Samples Constituentsa 

1 0 

3 0 

5 0 

6 0 

7 0 

10 0 

12 0 

13 0 

15 0 

16 0 

18 1 

3 0 0 0 
%k. 

oil and grease, 
xylene,, MEK, 

1 0 

5 5 

0 4 

8 0 

8 0 

6 1 

0 0 

0 0 

1 5 

0 0 

0 0 

4 13 

0 0 

1 52b 

6 0 

0 22 

0 24 

5 0 

MIBK, ÉDB, i:r 
(total and 
hexavalent), Pb 

pH, Priority Pollu- 
tant scan 

pH, Priority 
Pollutant scan, Cr 
hexavalent, xylene, 
MEK, MIBK, EDB 

pH, Priority 
Pollutant scan, Cr 
hexavalent, xylene, 
MEK, MIBK, :EDB 

pH, Priority 
Pollutant scan, Cr 
hexavalent 

pH, Priority 
Pollutant scan, Cr 
hexavalent, xylene, 
MEK, MIBK, EDB 

pH, VOA, EDB, 
xylene, oil and 
grease, Pb 

pH, VOA, Pb, oil 
and grease, EDB, 
xylene 

PCBs 

PCBs, lead 

Pesticides 

me = not applicable. 
a = Key to Constituent Abbreviations: 

Cr = chromium. 

V"oA 
= lead. 
= volatile organic analysis. 

PCBs = polychlorinated biphenyls. 
EDB = ethylene dibromide. 
MEK = methyl ethyl ketone. 

MIBK = methyl isobutyl ketone. 

Priority Pollutant Scan = U.S. Environmental Protection Agency (EPA) 
Priority Pollutant list of 129 pollutants, 
excluding asbestos, cyanide, and dioxin. 

b = no analyses. Only visual inspection for oil and measurement of 
thickness of.oil layer, if found. 

Source: ESE, 1986. 
3-12 
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